Immunocytochemical study on photoreceptor cell differentiation in the cultured retina of the chick.
Photoreceptor cell differentiation was investigated in a dissociated monolayer culture of chick embryonic retinas with electron microscopic immunohistochemistry. The antibody was raised against bovine rhodopsin purified on SDS-polyacrylamide gel electrophoresis. In the developing retina, immunoreactivity was first recognized on the 14th day of incubation and was localized on the plasma membrane of the growing inner segment. On the 16th day, immunoreactivity was observed on some differentiating outer segments but not on inner segments. In the culture from 6 1/2-day-old embryonic retinas, immunoreactivity was found on the 7th day of culturing on the plasma membrane of large-sized neurons. Electron microscopic observations confirmed that such stained cells showed reaction product on the plasma membrane, and that they displayed fine structures characteristic of intact photoreceptor cells. They had a number of microvillous processes and often one thick process, both of which were intensely stained. Outer segment formation, however, was not observed in the present monolayer culture. These results indicate that opsin synthesis and its transport to the plasma membrane begins prior to and probably independently of outer segment formation.